Previous reports (1, 2, 3) have dealt with the serum antistreptolysin titer response in acute glomerulonephritis. Seegal, Lyttle and their associates (2) found that 94 per cent of 116 consecutive cases of acute glomerulonephritis were associated with significant rises in antistreptolysin titer. Longcope (3) found an increased antistreptolysin titer in the acute stage of 72 per cent of 36 cases of acute hemorrhagic nephritis (type A). These studies show that the acute infections, which so typically precede the onset of acute glomerulonephritis, are generally due to the group A hemolytic streptococcus. Winkenwerder, McLeod and Baker (4), however, described another type of glomerulonephritis (type B), characterized by an insidious onset of edema and a progressive downhill course, and usually associated with chronic upper respiratory infection. Although group A hemolytic streptococci were often recovered from the upper respiratory passages of these patients (type B), Longcope (3) showed that rises in antistreptolysin titer were a rarity. Indeed, the titers were frequently found to be abnormally low.
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The present study is based on the examination of the serum antistreptolysin titer response in patients with chronic glomerulonephritis. This study was undertaken with full knowledge of the difficulty of establishing the diagnosis of chronic glomerulonephritis. In this series of 81 patients presenting the picture of chronic glomerulonephritis, 24 are known to have died. Autopsies performed on 13 of these revealed chronic glomerulonephritis. A biopsy of the kidney established the diagnosis in one additional case. In 23 other cases, attacks typical either of acute glomerulonephritis, i.e., the onset of the disease, or of an exacerbation of chronic glomerulonephritis, have been observed. Thus, the diagnosis of glomerulonephritis seems to have been established beyond doubt in 37 of the 81 cases. The remaining 44 patients were thoroughly studied and, in the opinion of several experienced observers, there was no evidence of renal disease other than chronic glomerulonephritis.
The patients comprising this study have been observed over periods of from 4 months to 8 years. Twelve patients were followed for less than one year, the short follow-up being due to early death in 10 instances. Fifty-two, or 64 per cent, were followed for 2 or more years. Sera for the determination of the antistreptolysin titer were obtained at varying intervals in each patient. In hospitalized cases, determinations were made once or twice a week. It was not possible to obtain tests with this frequency in the ambulatory patients seen at the clinic. However, in the majority of these instances, determinations were made at intervals of from 1 to 4 months. In addition, the patients were instructed to report to the clinic whenever an infection developed and were then studied weekly.
Todd (5) developed the technique for the determination of serum antistreptolysin and with minor modifications (2) this technique has been employed throughout the present studies. The antistreptolysin value is determined by the minimum amount of serum necessary to neutralize a standard amount of streptolysin. The value may be recorded either as the amount of serum in fractions of cubic centimeters necessary for the neutralization of the streptolysin, or as units which are calculated as the reciprocal of the frac-483 tion of cubic centimeters. The latter method was used throughout this study. An increase in serum antistreptolysin value may be represented as the maximum value attained in the rise or as the rise in titer over base-line determinations in individual patients.
A significant increase in serum antistreptolysin has been shown to indicate group A hemolytic streptococcal infection, since a variefy of infections and other diseases are not followed by increases in the titer of this antibody (3, 5, 6) . Mote Figure 1) were not accepted as significant. In order to determine the true maximum value of a rise in antistreptolysin titer, it was further required that at least one test be available within 3 weeks of the onset of an infection; or, in a few instances, that the antistreptolysin titer curve be still rising toward a maximum, if the first titer of the rise was determined on serum withdrawn more than 3 weeks after the onset of an infection.
SUMMARY OF MATERIAL
There were 101 significant antistreptolysin titer rises occurring in 61 cases. Eighty-five of these rises form the basis of this study.'
1 In addition to the 16 rises in titer whose maxima were not apparent, 36 other instances of variations in antistreptolysin titer were discarded for the following reasons: (a) In two instances, clear cut end points in the antistreptolysin titrations could not be obtained. In both cases, the sera were very lipemic. In one, the rise was associated with a group A hemolytic streptococcus tonsillitis, while no infection was present in the other. (b) In 17 instances, the variations in antistreptolysin titer fluctuated without a definite trend being apparent. Several such fluctuations may be seen in Figure 1 . Eight of these occurred in patients with edema. In 11 instances, there was no evidence of infection, while the remaining 6 gave histories of frequent head colds. In no instances The data presented in the foregoing sections are summarized in Table I . showed an almost identical distribution, namely 19, 33 and 48 per cent, followed respectively by large, medium and small rises in antistreptolysin titer. In summary, the magnitude of the antistreptolysin titer response among these patients with chronic glomerulonephritis was unrelated to the deep or superficial character of hemolytic streptococcal infection.
The percentage of rises in antistreptolysin titer associated with the presence of group A hemolytic streptococci and the presence or absence of infection are summarized in Table IV . Since a rise Edema associated with low serum albumin and high serum cholesterol concentrations was considered to indicate the nephrotic phase of chronic glomerulonephritis. There were marked variations in the degree of edema and in the levels of serum albumin and cholesterol among the different cases, as well as in particular individuals. The problem was further confused by the occurrence, in some cases, of edema due to circulatory failure. In a few instances there was a possibility that the edema and hypoproteinemia were due to malnutrition. However, the status of each patient at the time of a significant rise in antistreptolysin titer was evaluated and classified, to the best of our ability, as being either non-nephrotic or nephrotic. When this was done, it became apparent that the antistreptolysin titer responses to hemolytic streptococcal infections were significantly greater among the patients without edema than among those with edema. This is illustrated by Figure 2 .
In addition, it should be noted that 18 of 26 group A hemolytic streptococcal carrier states oc-IN CHRONIC NEPHRITIS 487 curred in patients with the nephrotic element. Three of the 5 proven group A hemolytic streptococcal infections, not followed by a rise in titer, were also in the nephrotic group. Although, as was previously indicated, there was a higher incidence of the greater rises in antistreptolysin titer among the younger patients than among the older groups, the height of the rise depended on the presence or absence of edema, as well as on the age distribution. This is illustrated in Table V (8) found "no strict correlation between the age of the patient, the severity of the chorea, and the height of the antistreptolysin titer." Mote and Jones (6) found that the incidence of rises in antistreptolysin titer was greater in younger "healthy" control subjects than in the older age groups, presumably because of "a higher incidence of very mild or subclinical respiratory infections in children." In their rheumatic patients, age had no effect on the incidence of antistreptolysin titer response. They also stated that age had no effect on the magnitude of the response in these patients.
In the present series of 81 patients with chronic glomerulonephritis, it was found that the greater the magnitude of the rise in antistreptolysin titer, the greater was the frequency of positive cultures for group A hemolytic streptococci. It was also noted that the incidence of preceding acute infection was higher in the group showing larger rises in titer, than among those exhibiting the medium and small rises. However, whether the type of infection was "deep" or "superficial" apparently made no difference in the titer response.
Data have been presented (Figure 2 ) that indicate a smaller though definite response in antistreptolysin titer among patients with the nephrotic stage of chronic glomerulonephritis than among patients without edema. Previously Longcope (3) had noted that among his 19 cases of "type B" glomerulonephritis, characterized by nephrotic edema, the antistreptolysin titer was rarely above normal and was sometimes persistently very low. A severe hemolytic streptococcal tonsillitis in one of Longcope's nephrotic patients was followed by a rise in anitistreptolysin titer that reached a maximum of only 100 units. As Longcope pointed out, the explanation for the low titers and small antistreptolysin response to hemolytic streptococcal infection in these patients is not clear.
In this connection, a recent study (9) a. Sex had no effect. b. In general, children exhibited greater titer response to infection than did adults. c. The character of the preceding hemolytic streptococcal infection ("deep" or "superficial") did not appear to affect the magnitude of the antistreptolysin titer response. d. In general, patients with "nephrotic" edema exhibited smaller rises in titer than did those without edema.
5. The relation of the serum antistreptolysin titer response to the exacerbation in chronic glomerulonephritis is discussed in the accompanying paper (10) .
